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Habitat occupancy by EuropEan turtlE dovEs (STRepTopelia TuRTuR) 
in tHE issEr vallEy, algEria
K. Yahiaoui1, 2*, K. arab 2, M. belhamra3, s.J. browne4, J.-M. boutin5 & a. moali1
résuMé. — Habitat de la Tourterelle des bois (streptopelia turtur) dans la vallée d’isser, algérie. — 
selon la mosaïque paysagère qui en résulte la perte d’habitat peut réduire l’abondance et la diversité des 
oiseaux. la tourterelle des bois (Streptopelia turtur) est particulièrement susceptible de pâtir d’une telle 
pression ; toutefois, peu d’études ont cherché à évaluer l’état de sa conservation en algérie. des infor-
mations sur les besoins de cette tourterelle en matière d’habitats de reproduction sont importantes pour la 
gestion des boisements qu’elle utilise. pour aborder cette question nous avons recensé l’espèce dans une 
zone suburbaine de 1087 ha dans la vallée d’Isser à Boumerdes (nord de l’Algérie). Afin de déterminer les 
disponibilités d’habitats passées et futures, nous avons comparé les types de paysages de 2006 à ceux des 
années 1960 et avons trouvé que neuf des onze habitats recensés étaient occupés par la tourterelle des bois 
en 2006-07. la densité moyenne dans notre zone d’étude a été de 0,79 couples/ha en 2006 et 2007. le succès 
à l’éclosion a été de 36,5 % et celui à l’envol a atteint 67,7 %. la comparaison de la diversité des habitats 
entre 1960 et 2006 a montré une augmentation des habitats forestiers, ce qui est en faveur de la persistance 
de la tourterelle des bois et pourrait peut-être réduire les effets d’homogénéisation paysagère dus aux usages 
des terres par les populations humaines. classée spécialiste quant à son choix d’habitat, le tourterelle des 
bois déclinera vraisemblablement si les habitats continuent à se modifier.
suMMary. — depending on the resulting habitat mosaic, that is created, habitat loss can reduce the 
abundance and diversity of birds. turtle dove (Streptopelia turtur) is particularly likely to suffer from such 
pressure, yet few studies have been performed to evaluate its conservation status in algeria. the informa-
tion on breeding habitat requirements for turtle dove is important for managing remnant woodlots and 
shrub land used by this species. to address this issue we surveyed the species in a suburban area of 1087 
ha situated in the isser valley in boumerdes (northern algeria). in order to determine past and predicted 
future trends in habitat availability we compared landscape types in 2006 with those present in the 1960s 
and found that nine of the 11 habitats surveyed were occupied by turtle doves in 2006-07. the mean density 
of turtle doves across our study area was 0.79 pairs/ha during 2006 and 2007. Hatching success was 36.5% 
and post-fledging nesting success reached 67.7%. A comparison of habitat diversity between the 1960s and 
2006 showed an increase of forest- related habitats, which tends to favour turtle doves’ persistence, and 
could possibly reduce the effect of the landscape homogenization related to anthropogenic land use prac-
tices. Being classified as a habitat specialist, the Turtle Dove is likely to decline in the Isser Valley under 
continuing habitat changes.
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the decline of common bird species associated with agricultural landscapes has been 
widely reported across much of Western Europe and has been the focus of much research over 
the last decade (chamberlain et al., 2000; Fuller et al., 2004). For many species the under-
lying causes are known and remedial actions and conservation plans devised, but despite this, 
declines are still occurring (Marshall et al., 2003; vickery et al., 2004; Filippi-codaccioni et 
al., 2008).the main cause of the declines is thought to be changes to agricultural practices 
over the last 40 – 50 years (aebischer, 2002; chamberlain et al., 2000; donald et al., 2006).
These include removal of hedges, field boundaries and small woodlands to create large fields, 
simplification of crop rotations and reduction of mixed farming, the planting of monoculture 
crops, a switch from spring-sown to winter-sown crops and the extensive use of fertilizers and 
pesticides (gillings & Fuller, 1998; chamberlain et al., 2000; newton, 2004). all of these 
factors and others contribute to reduce habitat diversity in the landscape and have resulted in a 
significant reduction in potential nesting and feeding sites. 
one species that has suffered highly across much of its breeding range is the European 
turtle dove (Streptopelia turtur). The species is classified as a Category 3 Species of Euro-
pean conservation concern (spEcs 3) having unfavourable conservation status in Europe as 
assessed by birdlife international (Heath et al., 2000, papazoglou et al., 2004). in the uK, the 
species has declined by an estimated 93 % since 1970 and is categorized as a red list species 
of conservation concern (Eaton et al., 2012). also, and using data from shooting captures in 
the iberian peninsula during the postnuptial migration, the population decrease has been esti-
mated from 57 to 63 % for the 1970s- 1990s decades (Hidalgo & rocha, 2005).
several factors are suspected to be responsible for this decline, including the degradation 
of both breeding and wintering habitats. Agricultural intensification on the breeding grounds 
is suspected to be the main driver of this trend, in addition to a shortening of the breeding 
season and a sharp decrease in productivity per pair (browne & abeicher, 2004a; browne et 
al., 2005). recent works suggest that habitat quality and food resources on the sub-sahelian 
wintering grounds may have also significant impact on individual fitness (Eraud et al., 2009). 
otherwise and although accurate data on the numbers hunted each year do not exist, and esti-
mates are difficult, the total annual hunting bag for the EU is thought to be of the order of 2-4 
million birds (boutin, 2001).
Some habitat characteristics that are subject to change over the time could influence bird 
selection criteria for breeding and non-breeding utilization. indeed, habitat loss reduces the 
number of specialist and affects breeding success (Fahrig, 2003). avian survival and reproduc-
tive performance can depend on nest-site choices (badyaev, 1995).
in general terms, turtle doves occur in a range of open lowland habitats which are inters-
persed with hedges, scrub and small woods (browne & aebischer, 2005) and feeds on the 
seeds of weedy plants (Murton et al., 1964; calladine et al., 1997). studies by Fuller & More-
ton (1987) and Hinsley et al. (1995) showed that use of woodland by turtle doves was gover-
ned by nest-site selection. according to Jehle et al. (2004), differences in nest survival among 
habitats are due to a several factors including weather, predator numbers, food availability and 
disturbance. Concomitantly, landscape fragmentation and habitat loss influence predation and 
nest success (chalfoun et al., 2002; stephens et al., 2003).
turtle doves occur across much of northern africa during the breeding season (browne 
& aebischer, 2005), where the ranges of both the nominate Streptopelia turtur turtur (found 
in Europe) and the subspecies Streptopelia turtur arenicola (northern africa) overlap. very 
little published information exists about turtle doves in this area. in algeria, nonev & gue-
nov (1989) and boukhemza-Zemmouri et al. (2008) and in Morocco, El Mastour (1988) and 
Hanane & Maghnoudj (2005) present work on the species’ecology and provide information on 
hunting regulations. there is an increasing demand for studies on the effects of recent changes 
to the agricultural landscape on turtle dove status, breeding and distribution in algeria, due 
to agricultural modernization in the study region, increased urbanization and perceived effects 
of climate change.
this lack of knowledge and information, and the need to assess the impact of recent 
changes lead us to develop a population monitoring program with the aim of filling some of the 
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knowledge gaps, particularly an understanding of the parameters influencing the occupation of 
habitats and breeding success by turtle doves. 
the aim of our work is to determine the most important habitats for turtle doves in 
heavily fragmented landscape; an important initial assessment which can be used in future 
conservation programmes for this species. We investigate this, with a geographic information 
system (GIS), by quantifying changes of the mosaic field pattern and the spatial organization 
of linear features (e.g. hedges & roads) between 1960 and 2006. simultaneously, we quantify 
the occupancy and abundance of the Turtle Dove, during the years 2006 and 2007. We define 
which landscape factors influence the abundance, breeding success and distribution of this 
species in the isser valley.
MEtHods
study sitE
the study area was located to the east of the boumerdes region, approximately 50 km east of algiers, northern 
algeria (36°45’n 3°42’ E). the area is bounded by oued safsaf to the north, to the east by extensive agricultural areas, 
by Forest “baghla” to the south and bordj Menaiel and oued besbes to the west. the site extends over 1087 ha and 
is predominantly agricultural in nature (Fig. 1). a large part of the area has been subjected to a strong anthropogenic 
influence and supports cereal crops, gardening, vineyards and orchards. Tree cover in the area comprises Common Ash 
(Fraxinus excelsior), blue gam (eucalyptus globulus) and aleppo pine (pinus halepensis), with a shrub layer of Wild 
olive (olea europea). this area has a Mediterranean climate, characterized by a mild and humid winter and a hot, dry 
summer.
Figure 1. — study area: isser valley, boumerdes (northern algeria).
bird survEys
to estimate the abundance of turtle doves at our study site we used the progressive frequency sampling method 
(EFp) adopted by blondel (1975). prior to undertaking the surveys the entire study site was sub-divided into sections 
using easily identifiable geographical features, such as rivers, roads and electric cables. Within each section the observer 
selected a number of points, covering the entire section, from which to record bird activity. in our study, 242 point 
counts were recorded (20 in woodland, 13 in shrub and scrubland, 14 in grasslands, 20 in wasteland and heath lands, 
24 in orchards, 41 in cereal crops and forage, 29 in fallow land, 06 in olive groves, 52 in vineyard and 25 in vegetable 
growing). the mean distance between points was 300 m. the observer surveyed each point for 15 minutes, recording 
all visual or auditory contacts with turtle doves, within a radius of 50 m from the point. a coding system was used 
for each observation, such that a calling male = 1, an individual constructing a nest = 1, and a flying individual = 0.5 
(blondel, 1975, 1981; bibby et al., 1992). all surveys were undertaken during the period of maximum activity by turtle 
doves (rather than from sunrise for two hours) (calladine et al., 1997), three times a week. surveys were undertaken 
over two breeding seasons (mid-april to mid-July) in 2006 and 2007, with the entire study site being surveyed once in 
each breeding season.
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brEEding succEss
nesting and reproductive parameters examined during the years 2006 and 2007, were the position of nests, 
hatching and breeding success. 
nests were located by observing adult birds carrying nest material during the nest construction period or visiting 
nests to feed young, during the nestling period between the end of april and the end of July (2006 and 2007).the 
onset of egg laying and subsequent stages of the breeding cycle were determined by periodically visiting the nesting 
territories.
After a nest was found, it was checked every two days until the first egg was laid and then at three to five day 
intervals until fledging or nest failure occurred. We adopted this conservative nest monitoring interval as a precaution 
against observer-induced nest desertion or inadvertently increasing the chances of nest predation (Hoffmann & 
rodrigues, 2011).
For each nest we recorded the number of eggs and nestlings, as well as the status (construction, egg, nestling, 
predated, abandoned). We defined the incubation period as the time between the laying of the last egg, until the hatching 
of the first egg. If the exact date of hatching, fledging or failure was not known, the mid-point between possible days 
was used.
The nestling period was defined as the time between the hatching of the first egg, until the time of fledging by the 
last member of the brood. We considered a nest to have been predated when its contents disappeared before the nestlings 
had reached a stage of development that would likely have enabled them to leave the nest on their own (Mason, 1985).
landscapE cHangE assEssMEnt
characterizing landscape heterogeneity, often by quantifying landscape diversity, remains an important focus of 
landscape ecology (dale et al., 2000). We therefore characterized trends in landscape changes (towards homogeneity 
or heterogeneity) by measuring spatial changes in different habitat types between 1960 and 2006 (tab. i; Fig. 2). 
We specifically measured the area of different land use by vegetation categories (woodland, shrub and scrubland and 
cultivated fields) from aerial photographs (black and white 1/25 000) for 1960 and satellite images for 2006, which were 
supplemented by field observations.
tablE i
landscape features in the isser Valley in algeria, in 1960 and 2006
1960 2006
area (ha) % nb patches area (ha) % nb patches
Fallow (Fl) 46.4 4.2 10 114.9 10.5 72
cereal and forage crops (cF) 355.8 32.7 47 218.1 20.0 76
vegetable growing (vg) 50.4 4.6 12 69.5 6.3 39
vineyards (vin) 340.2 31.2 133 333.9 30.7 182
orchard (or) 12.9 1.2 07 97.7 8.9 74
vegetation olive grove (og) 4.1 0.3 1 4.7 0.3 5
Waste and Heath land (WH) 41.8 3.9 11 60.1 6.1 56
grassland (gl) 171.6 15.7 09 19.4 1.8 3
shrubland (ss) 13.7 1.2 2 18.9 1.7 6
Wood (Wo) 12.9 1.1 28 38.8 3.5 65
1053,64 96.9 260 991,47 91 551
developed site 4,58 0.4 45,15 4.1
roads 28.62 2.6 50,22 4.6
Hedges -- 2.27 -- 1.9
range land 7.33 0.67 11.57 1.07
bare land -- -- 2.43 0.22
depression -- -- 1.19 0.11
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Figure 2. — Habitat types in the isser valley in 1960 (upper map) and 2006 (lower map).
analysis
The information on bird abundance was used to define the overall number of birds present on the site and the 
average density in each habitat type. the number of birds recorded between the two years 2006 and 2007 did not 
differ significantly (p > 0.05) (Mann-Whitney, fallow: U = 84, P = 0.37, cereal and forage crops: U = 198, P = 0.764, 
orchard: u = 66, p = 0.758, waste and heath land: u = 49.5, p =1, grassland: u = 24, p =1, scrubland: u =17.5, p = 0.66, 
woodland: u = 48.5, p = 0.939, olive grove: u = 1, p = 0.69, vineyards: u = 336, p = 1 , and vegetable growing: u =75, 
p = 1). therefore, the data are pooled in order to concentrate the turtle dove densities between habitats. the average 
density for the years 2006 and 2007 was analysed using univariate statistical tests. because data were not normally 
distributed even after a log or square root transform, we used Kruskal-Wallis test with dunn’s post hoc test to test 
differences in turtle dove density between the habitats types.
additionally, we determined the nesting parameters and index of breeding success. breeding success was estimated 
as the percentage of successful nests and calculated according to Mayfield’s method, which considers the daily survival 
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rates (DSRs) during the egg and nestling periods (Mayfield, 1961, 1975). Differences between DSRs were tested using 
the computer program contrast (Hines & sauer, 1989); and procedures described by sauer & Williams (1989), 
which use a modified chi-square distribution.
The habitat types identified in the two periods (1960 and 2006) were used to calculate the Shannon Habitat Diversity 
index (sHdi) to evaluate the heterogeneity or the homogeneity of the landscape, by taking into account the number of 
habitat classes (richness) and the fragmentation of these (evenness).this simple index has been used by several authors 
to explain the habitat-species relationship and to highlight the impact of land changes on agricultural bird communities 
(blondel, 1976; clere & bretagnolle, 2001). the index of landscape diversity (H) is calculated as following: 
H Pi Pi
i
m
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=
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Where m the number of habitat types and pi the number of patches (fragmentation index) covered by each type 
in the landscape and -pilnpi represents the specific diversity of each type i(Hi).the landscape temporal change of the 
study area is expressed by calculating the equitability index E, representing the ratio of the diversity observed (H) and 
the maximum theoretical diversity (Hmax) (barbault, 1981). this index is low if the landscape consists of the dominant 
classes (heterogeneous) and it is high when there are classes of similar size (homogenous). the Hmax represents the 
natural logarithm (ln) of the total number of habitat types at the study area. 
As far as ecology is concerned, the Shannon index only is not sufficient for measuring the diversity of the entire 
landscape (pielou, 1975). as alternative, boaegart et al. (2005) proposed to calculate the brillouin entropy metric (Em) 
defined as: Em= (at)-1ln(at! (Пiai!)-1) where at equals the total land cover area of interest (e.g. a vegetation type of interest) 
and ai is the area of ith patch. The increases of the Brillouin entropy index for site characterized by fragmentation reflect 
the increase of impact human action on landscape integrity.
A comparison between Shannon Habitat Diversity Indices was compared using a modified t-test (Zar, 1999). All statistical 
analyses were performed by using the statistical package STATISTICA (10) and were deemed to be significant if p < 0.05. 
rEsults
bird abundancE and dEnsity
The number of birds recorded between the two years did not differ significantly (P > 0.05). 
in 2006, 119 point counts were recorded and in 2007 there were 123, found within ten different 
habitat types. the total average density across the study area was 0.79 prs/ha (pairs per ha). the 
average densities in the difference habitat types was 2.37 prs/ha in woodlands, 2.11 prs/ha in shrub 
and scrubland, 1.5 prs/ha in olive groves, 1.02 prs/ha in orchards, 0.98 prs/ha in cereal crops and 
forage, 0.92 prs/ha on wasteland and heath lands, 0.75 prs/ha on grasslands, 0.52 prs/ha on fallow 
land and 0.0 prs/ha in vineyard and vegetable growing. bird density between these habitat types 
differed significantly (Kruskal-Wallis H = 92.08, df = 9, P < 0.0001). The differences lie between 
woodland and fallow land (p < 0.044), cereal crops and forage  and vineyard (p < 0.0074), orchards 
and vineyard (p < 0.0001) , orchards and vegetable growing (p < 0.002), shrub and scrubland  and 
vineyard (p < 0.0001), shrub and scrubland  and vegetable growing (p < 0.0001), woodland and 
vineyard (p < 0.0001) and woodland and vegetable growing (p < 0.0001) (Fig. 3).
nEsting Habitat and brEEding succEss
We located and monitored 160 nests: 56 were located in woodlands, 45 in shrub and scru-
bland, 33 in orchards, and 26 in olive groves. According to Mayfield’s method, we estimate the 
daily survival rate (dsr) and nest success for each habitat (tab. ii; Fig. 4). 
The statistic comparison of the daily survival rate during incubation indicates a significant 
difference between habitats (Х3= 7.952, p < 0.05). the difference lie between woodland and 
olive grove (z = 2.7, p < 0.00693), scrubland and olive grove (z = 2.2, p < 0.02781) and orchard 
and woodland (z = 2.17, p < 0.03001).
The comparison of the daily survival rate falling on nestling shows no significant diffe-
rence between different habitats (Х3= 4.623, P >0.05).
landscapE cHangE
the comparison of habitats between 1960 and 2006 showed that there was an overall 
change in land cover over time (Fig. 2). the overall area of vegetative cover in the study area 
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was reduced by 6 % due to changes in land use and the removal of hedges (tab. i).the most 
dramatic changes were a decrease in the area occupied by cultivations (cereals, market garde-
ning, vineyards, grassland and various pastures) from 93 % to 76 % of the study area, whereas 
woods, scrubland, olive groves, fallow and orchards increased from 4 % to 15 % (tab. i). 
a closer look shows that the number of patches increased from 260 in 1960 to 551 in 2006. 
the shannon index (H) values changed from 1.56 in 1960 to 1.90 in 2006. there is, however 
significant increase in the index of equitability (E) (t800, 99 = 5.69, p < 0.01) ranging from 0.68 
in 1960 to 0.82 in 2006, which reveals the homogenization of landscape, characterized with 
the same richness (same number of land cover types) in 2006. the brillouin entropy index 
increased from 0.13 in 1960 to 1.84 in 2006.
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Figure 3. — box plot of turtle dove densities in different habitats. Fl = Fallows; cF = cereal and forage crops; or 
= orchard; WH = Waste land; gl = grassland; ss = scrub and shrubland; Wo = Wood; og = olive grove; vin = 
vineyard; vg = vegetable growing.
tablE ii
Calculations of nest success rate (Mayfield) during the incubation and the brood rearing periods (2006-2007)
olive groves orchard shrubland Woodland all Habitats
number of nests monitored 26 33 45 56 160
incubation period (14 days)
observation days 118 157 255 320 850
daily survival rate ± sE 0.872 ± 0.03 0.898 ± 0.024 0.94 ± 0.014 0.95 ± 0.011 0,930 ± 0.08
nest success rate (%) ± s.E 14.69 ± 7.3 22.17 ± 8.3 42 ± 5.3 48 ± 8.9 36.5 ± 5.4
Brood rearing period (15 days)
observation days 130.5 174.5 347 521 1173
daily survival rate ± sE 0.969 ± 0.015 0.971 ± 0.012 0.96 ± 0.016 0.98 ± 0.006 0.974 ± 0.04
nest success rate (%) ± s.E 62.35 ± 14.6 64.31 ± 12.6 54.2 ± 8.7 73.8 ± 6.8 67.7 ± 4.8
overall breeding success (%) ± s.E 9.15 ± 0.014 14.25 ± 0.09 22.5 ± 0.09 35.42 ± 0.04 24.71 ± 0.07
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Figure 4. — nest success of Streptopelia turtur in different habitats.
discussion
avEragE dEnsity
the perception of the composition and the structure of the landscape varies with characte-
ristics of the species’ habitat requirements and its mobility. our results showed that the average 
turtle dove density in wooded areas was double that found in open areas. it is assumed that the 
distribution of this species is directly related to the type of habitat and habitat quality and not 
with the size of the different biotopes sampled in the isser valley. similar results were found 
by browne et al. (2004b) in the uK, who noted an average density 6.5 times greater in forested 
land than in cultivated land. by studying woodland ecosystems, Mason & Macdonald (2000) 
reported that turtle dove showed a strong preference for scrub and woodland. in the dutch 
province of drenthe, the highest densities are found in woodland, with 5.5-10.5 pairs/100ha 
(van den brink et al., 1996). also, in Morocco, thévenot (1991) mentions that turtle dove is 
well represented in the forest with a frequency of 66.4 % for all the stations studied. similar 
results were obtained in the isser-valley: turtle dove showed some preference for woodland. 
this preference is probably due to permanent human presence associated with urbanization 
(developments of roads, buildings, roadway, and density of human population) and agricultu-
ral mechanical activities (ploughing, irrigation and phytosanitary treatment) undertaken in the 
bushes of the study area.
nEsting and brEEding succEss
generally, reproductive success may be affected when nest habitats differ in food availa-
bility, nest microclimate or habitat specific predation risk (Clark & Shutler, 1999). Our results 
reveal differences in incubation success between breeding turtle dove habitats (wood, shrubs, 
olive groves and orchards). this difference can be explained by differences in habitat quality 
causing differences in subtle aspects of turtle dove behaviour, for example, response to a 
disturbance and habitat choice of nest.
data from all habitats were pooled. the overall breeding success (24.71 %) is less than 
that found in Morocco (48.8 %) (Hanane & Maghnoudj, 2005). in spain the percentage of nest 
successfully producing young reaches 53 % in Extremadura and 36-58 % in the area of Madrid 
(rocha & Hidalgo, 2002a). 
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the overall nesting success during incubation was 36.5 % and that during brood-rearing 
was 67.7 %. nest success during incubation is low compared to uK and spain. in fact, turtle 
dove nest success rate averages 53 % during incubation and 65 % during the nestling stage, so 
that only 35 % of nests successfully produce young in the uK (browne & aebischer, 2004a).
our study shows the importance of non-cropped habitats in the turtle dove nest-site 
selection. the greatest number of nests and the highest nest success were located in woodland 
and the lowest in olives groves. Hensley et al. (1995) argue that turtle dove tends to be 
associated with woodland edges, probably because it depends on habitats outside woodland 
for food and its occurrence in woodland can be influenced by the proximity of food sources. 
perhaps another proximate factor, such as a favourable microclimate protecting nest contents 
from adverse weather conditions and from predators, is favoured by dense woodland trees. the 
second highest number of nests was monitored in scrubland. scrub was strongly selected as a 
nesting habitat by turtle doves in uK (browne & aebischer, 2004).
nest success during incubation was lowest in olives groves (14 %) and orchards (22.7 %) 
compared to scrubland (42 %) and woodland (48 %).this trend in farmland (olive groves 
and orchards) is likely to be related to management activities such as herbicide application, 
removal of the stumps and roots of native trees, and in scrubland: the expansion of agricultural 
land at the expense of the natural scrubland, urban development (such as roads, pavement and 
building) may reduce habitat quality for this bird. Murton (1968) showed that the turtle dove 
suffers high losses to predation and is very sensitive to disturbance during nesting.
landscapE cHangEs ovEr tiME
the comparison of land use between 1960 and 2006 showed a dramatic change in the 
structure of the landscape. in 1960, the isser valley was dominated by cereals, vineyards and 
grass, occupying around 80 % of the landscape. Over almost five decades, human habitation 
increased almost threefold and the area of roads doubled with urbanization. consequently, 
urban territory is replacing other habitats such as agricultural areas, the establishment of small 
agricultural plots crops (peach, apple and citrus) and formation of dense forest of eucalyptus 
in riparian areas.
a similar trend is reported by sirami et al. (2006) for the Mediterranean region in which 
forest cover increased from 27 to 70 % of the study area and the area covered by lawns and 
open garrigue reduced from 60 to 16 %, although these changes occurred without generating a 
significant homogenization of the landscape. In our case, the landscape changed leading to the 
homogenization of the landscape mosaic during a 46 year period.
the homogenization of the landscape in the study area is indicated as well by the increase of 
Equitability index. according to Flather et al. (1998) and Zebisch et al. (2004), changes in land 
use, also recognized as one of the main forms of human pressure, often lead to more homoge-
neous landscapes thus reducing the diversity of ecosystems.the increase in entropy metric (Em) 
signals the increase of impact of human action on landscape integrity (bogaert et al., 2005).
in the case of our study area, we can hypothesize that tree cover is expected to increase 
over time, resulting in a decrease in the diversity of local vegetation.
EFFEct oF landscapE on tHE dEnsity and brEEding succEss oF turtlE dovEs
our study showed that abundances varied among habitats. it is clear that bird species depend 
on the nature of the landscape elements that they perceive (suarez-seoane & baudry, 2002). a 
high presence of birds in a certain habitat reflects either the absence of human impact, when natu-
ral habitats prevail or the converse when land is used for production for human need (e.g. food).
the study of landscape revealed an increase in human activity. urbanization and agri-
cultural intensification has led to a homogenization of the landscape studied, which leads to a 
loss of habitat (Fahrig, 2003). in this regard, triplet et al. (2003) showed that a continued high 
level of disturbance causes a decrease in bird richness. browne & aebischer (2001) attribute 
the decline of the turtle dove in the uK to the reduction of both hedges for nesting and weed 
seeds used as food.
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in the isser valley and in the foraging site, the land cover of cereals, grassland and 
various pastures decreased and only fallow increased. dunn & Morris (2012) found that 
the areas of bare ground and fallow had a weak positive association with territory abun-
dance. rocha & Hidalgo (2002) argues that the decline of turtle dove populations in spain 
is directly linked to the decrease of surfaces of cereals over the last decades, and that the 
density of nests is 3.5times less in areas where herbicides are used than in areas without her-
bicides. Pesticides are often applied to field margins, and this practice is likely to influence 
the availability of seeds for birds using field margins for foraging (Fuller et al., 2005). this 
disturbance risk generates a negative effect on the number of pairs breeding. as the intensi-
fication of farming has largely increased uniformity, and reduced landscape heterogeneity, 
there is perhaps a causal link between this aspect of intensification and the decline in farmland 
birds; mediated by loss of nesting habitat and reduction in food, and the spatial and temporal 
associations between these key resources (benton et al., 2003). consequently, we predict 
that the turtle dove should be more negatively affected by the proportion of urban territory 
and the increasing of agricultural practices in the landscape as this species has a specialist 
diet. Moreover, generalist species are known to have better colonizing abilities and to better 
cope with disturbance (devictor et al., 2008a). therefore, we predict that the abundance of 
generalist species will be greater, such as the collared dove (Streptopelia decaocto) which is 
already increasing in numbers in the isser valley.
sustained high breeding output in non-cropped habitats does not, however, guarantee 
that turtle dove populations in these habitats are buffered against change. indeed, non-far-
mland habitats appear to support substantial proportions of turtle dove breeding populations. 
This raises the possibility of interspecific competition for food resources varying according to 
landscape structure and habitat composition. For example, landscapes with a combination of 
woodland and rape crops generally support high numbers of Woodpigeons (Columba palum-
bus), which may compete certain times of year with other granivores. it is also possible that 
species principally associated with woodland or scrub may compete with farmland birds for 
food in ruderal habitats. thus non-cropped land within farmland has both positive and negative 
aspects (Fuller et al., 2004).
conclusion
Our study marks the first step in assessing Turtle Dove nest-site selection in the lands-
capes of isser valley. reproductive success was mostly affected during incubation due mainly 
to human action. turtle dove preference for nesting on woodlot edges is likely to be caused 
by the presence of dense canopy, the proximity of feeding land and the absence of distur-
bance. turtle dove current abundance in shrubby land seems likely vulnerable, in a habitat 
that continues to undergo constant pressure from urbanization and intensification of agricul-
tural practices. 
in isser valley landscapes, the removal of hedges, road building, urbanization and the 
extension of cultivated fields and consequent decrease in grassland all reduce the availability 
of nesting or feeding habitats for turtle dove. landscape homogenization due to the intensity 
of agricultural practices and urbanization further promotes the expansion of generalist spe-
cies such as the collared dove (Streptopelia decaocto) to the possible detriment of specialist 
species such as turtle dove. this hypothesis is supported by several authors (benton et al., 
2002; Julliard et al., 2006; devictor et al., 2007, 2008a, 2008b; Filippi-codaccioni et al., 
2008) who state that land use heterogeneity is a key to stopping biotic communities declining 
in agricultural areas.
the maintenance and improvement of turtle dove habitats is necessary and possible wit-
hin the context of heavily managed plantation.the action planning is required that preserves 
turtle dove habitat, such as restoring and replanting of hedgerows as nesting habitats. there 
is also a pressing need to establish an annual census of breeding turtle dove and a banding 
programme across algeria to monitor this species. this will also allow the impact of habitat 
changes, both positive and negative, to be assessed.
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